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Antinuclear Antibodies and Breast Implants
HENRY N. CLAMAN, MD, and ALASTAIR D. ROBERTSON, PhD, Denver, Colorado

Based on a paper presented at the annual meeting of the Western Association ofPhysicians,
Carnel, California, February 1993.

Anecdotal reports have linked silicone breast implants to autoimmune diseases, with scleroderma be-
ing mentioned most often. In view of other environmental influences-such as silica mining and the
toxic oil syndrome-thought to predispose to scleroderma, more systematic immunologic information
on women with silicone implants is needed to assess any possible relation to autoimmunity.

A cross-sectional survey was carried out with 150 women, of whom 131 had implants. Group 0
consisted of 19 volunteer women without breast implants who felt healthy, group I was 38 volunteer
women with breast implants who felt healthy, group 11 was 82 women with implants who had various
symptoms, and group Ill was 11 women with implants who had autoimmune disease. Scleroderma
was overrepresented in group III (6 of 11). Antinuclear antibodies were determined on Hep-2 cells, us-
ing serum dilutions of 1:16, 1:64, and 1:256. A positive test was indicated by 1+ or more fluorescence
at 1:256. Antinuclear antibody tests were positive in 0% of group 0, 18% of group I (P < .05 versus
group 0), 26% of group 11, and 64% of group Ill. There was no correlation between antinuclear anti-
body positivity and type of implant, indication for implantation, time since first implantation, total
number of implants, and report of implant leak or rupture.

Women with breast implants may be at risk for the development of antinuclear antibodies. Proof
of such an association will require large-scale prospective studies and epidemiologic analyses.
(Claman HN, Robertson AD: Antinuclear antibodies and breast implants. West J Med 1994; 160:225-228)

Controversy has recently arisen as to whether women
with breast implants may have autoimmune abnor-

malities. In particular, reports of patients with breast im-
plants who also have sclerodermal' or other autoimmune
syndromes3'4 have raised the possibility of "human adju-
vant disease,"5 which would be a counterpart of the in-
flammatory synovitis seen in rats after the administration
of complete Freund's adjuvant. Because of the scarcity of
systematic studies of a reasonably large number of wom-
en, the issue of whether breast implants are associated
with autoimmune changes remains in doubt.' In fact, a
definite association between breast implants and any au-
toimmune manifestation remains to be established.

Patients and Methods
We measured antinuclear antibodies (ANA) in the

serum of four groups of women. The protocol was ap-
proved by the Internal Review Board of the University of
Colorado (Denver) School of Medicine. Informed consent
was obtained after the nature of the investigation was ex-
plained. In each group, women were studied consecu-
tively without selection. Group 0 included 19 volunteer

women who did not have breast implants and who consid-
ered themselves healthy. They entered the study and re-
ceived payment for a blood specimen. Group I consisted
of 38 women with breast implants who felt well and who
volunteered to participate as control subjects. These
women learned of our study by word of mouth and from
the news media (there were no advertisements). They
were pleased with their implants and thought that im-
plants should remain available. Group II consisted of 82
women with breast implants who had various symptoms
including fatigue, arthralgias, and myalgias, but in whom
a definite diagnosis of autoimmune connective tissue dis-
ease could not be made. (Many of these patients have
some of the characteristics of fibromyalgia,' but this was
not included as a separate autoimmune condition). These
women had been referred by plastic surgeons, rheumatol-
ogists, primary care physicians, through the news media,
and through a local breast implant support group. Group
III comprised 11 women with breast implants who had
overt connective tissue diseases-6 with scleroderma, 2
with systemic lupus erythematosus (SLE), 2 with rheu-
matoid arthritis, and 1 with Sjogren's syndrome. These
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ABBREVIATIONS USED IN TEXT
ANA = antinuclear antibody
ANOVA = analysis of variance
SLE = systemic lupus erythematosus

women were referred by the same mechanisms as were

the group II women. Their diagnoses were made by rheu-
matologists using criteria of the American College of
Rheumatology.

Each woman in groups I, II, and III filled out a de-
tailed questionnaire and had a history and physical exam-

ination. The questionnaire included historical data, such
as the date of placement of all implants (some women had
as many as 8), indications for implantation, type(s) of im-
plant, reported overt leakage or rupture, the duration of
symptoms, and other medical conditions. It also provided
space for the women to describe the types and severity of
their symptoms (if any).

Antinuclear antibody levels were measured in an inde-
pendent laboratory. The technique used Hep-2 cell sub-
strates in a standard indirect immunofluorescence assay,

and the slides were read "blindly." Serum specimens were

diluted 1:16, 1:64, and 1:256. An "ANA score" was estab-
lished according to the degree of positivity at 1:256.

Statistical Methods
In the primary statistical analysis, we looked at ANA

levels as a function of group. In various contexts, group
was considered as a nominal variable (contingency table),
an ordinal variable (nonparametric analysis of variance
[ANOVA]), or an interval variable (parametric ANOVA
and regression). In our analysis we also considered con-

trol variables such as the indication for implantation, the
total number of implants, age at implantation, and type of
implant.

Results
Table 1 gives the characteristics of the four groups of

women. Significant differences in age were found across

the four groups (ANOVA, P < .01). Group 0 was younger
than the other three groups pooled (linear contrast, P <

.01). Nevertheless, when age was considered as a covari-
able, there were no important differences in any of the
analyses. There were no significant differences among

groups I, II, and III with regard to the indications for or

types of implants (contingency table, ANOVA). Most of
the implants (95%) contained silicone gel, and 66% were

inserted for cosmetic reasons. Nearly all (99%) of the
women were white.

Figure 1 shows the results of the ANA tests. A posi-
tive ANA test over all groups was not correlated with age

(unpaired t test). This increase in ANA positivity from
group 0 to group III is significant (contingency table, 3
degrees of freedom; P < .01; logistic regression, P < .01),
but it is independent of age. The prevalence of ANAs in
women with implants who felt well (group I) was signifi-
cantly greater than in healthy controls without implants
(group 0) (unpaired t test, P < .05). If group III is omitted
from the analysis because of possible ascertainment
bias-that is, they entered the study knowing that they had
autoimmune disease-the prevalence of ANAs was still
strongly related to groups 0 to II (contingency table, P <
.05; logistic regression, P < .05).

For groups 0, I, and II, the patterns of positive ANA
staining were almost exclusively of the fine speckled
type, and the "ANA profiles," that is, anti-double-stranded
DNA, anticentromere, anti-SS-A, anti-SS-B, and antiri-
bonucleoprotein assays, were negative.

As shown in Table 2, for women with positive ANA
tests, mean ANA scores were similar for groups I and II

Figure 1.-The graph shows the prevalence of antinuclear anti-
bodies at a titer of 1 + at 1:256 or stronger in four groups of
women. See Table 1 for a clinical description of the four groups.
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TABLE 1 .-Characteristics of 150 Women With Breast Implants
implant lndication*'

Implant Type*t Reconstnrction
Clinkal Subjects, Double Cosmetk Fibrocystic

Group Characteristic No. Age, yr ± SD Silkone Soline Lumen Augmentation Disease Concer
0. No implants, healthy 19 38.8 ± 8.5
I...........eImplants-well 38 45.2 ± 9.0 29 3 4 29 2 7
11........... Implants-fatigue,

musculoskeletal symptoms 82 47.2 ± 8.9 63 4 14 49 19 14
IlI .Implants-autoimmune disease 11 49.9 ± 10.7 10 0 1 8 2 1

*Information regarding implant type and the indication for implantation is not provided for group 0, as this is the control group.
tThe ype of implant is unknown for 2 women in group and 1 woman in group 11.
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but significantly higher for group III when compared with
groups I and II combined (unpaired t test, P = .01).

In group III, the ANA details were as follows: Of the
six patients with scleroderma, three had the CREST syn-

drome (calcinosis cutis, Raynaud's phenomena, esopha-
geal dysfunction, sclerodactyly, and telangiectasia; two
were positive for ANA and anticentromere, and one was

negative for ANA). Three women had diffuse sclero-
derma. Two had positive ANA tests (one with speckled
and one with nucleolar patterns), and one did not (ANA-
negative). Both patients with SLE had speckled ANAs.
One had anticentromere antibodies, and the other had SS-
A and SS-B antibodies. The patient with Sjogren's syn-

drome had ANAs, speckled pattern, and SS-A and SS-B
antibodies. One patient with rheumatoid arthritis had
ANAs, speckled pattern; the other patient with rheuma-
toid arthritis was ANA-negative. The one patient with
diffuse scleroderma who was tested for Scl 70 was ANA-
negative.

Possible implant rupture was assessed on the basis of
history and findings at physical examination, mammogra-
phy, or surgery; these data were correlated with ANA
positivity. In group I, there were three ruptures (33%
ANA-positive); in group II, there were 23 ruptures (22%
ANA-positive). In group Ill, five women had ruptured im-
plants, and all of the women were ANA-positive. Five
women had no ruptures, and two were ANA-positive
(40%). In one woman who was ANA-negative, the possi-
bility of rupture could not be adequately assessed.

The period of time from first implantation to date of
clinic visit (± standard deviation) was 10.0 ± 5.9 years

(group I), 11.9 ± 6.1 years (group H), and 15.3 ± 4.3 years

(group III). Although these do not differ significantly
from each other taken in pairs, when group status (I to HI)
is considered as a continuum, group is correlated posi-
tively with time since first implantation (P < .01). Thus,
women with connective tissue disease (when seen) had
implants far longer than women with fatigue and muscu-

loskeletal symptoms (group II) or women without symp-

toms (group I). The length of time from first implant to
symptoms did not differ from group 11 (5.5 years) to
group III (6.0 years).

There was no association between ANA positivity and
type of implant, indication for implantation, or time since
first implant.

When a multiple logistic regression analysis was car-

ried out using group, age, number and duration of im-

plants, possible leak, indication for implants, and type of
implant, only group status remained significantly corre-
lated with ANA positivity.

Discussion
In these studies we examined the relationship between

breast implants and autoimmunity by measuring antinu-
clear antibodies in a cross-sectional analysis.

The following are the main findings:

* Significant positive ANA tests occur with a higher-
than-expected frequency (18%) in women with breast im-
plants who consider themselves healthy, when compared
with controls (0% positive ANA tests);

* Many women with breast implants have a variety of
complaints, including fatigue and musculoskeletal symp-
toms, that postdate the implants; they also have positive
ANA tests (26%);

* In women with breast implants in whom connective
tissue disease later developed, scleroderma was far more
prevalent than rheumatoid arthritis or SLE.

We are cognizant of various types of bias that may ex-
ist in patient accrual. As both groups 0 and I felt well and
had never had previous ANA testing, there was no ascer-
tainment bias in these groups with regard to ANA positiv-
ity. The prevalence of antinuclear antibodies in healthy
women without implants (group 0) was 0 in 19 (0%). The
prevalence of positive ANA tests in healthy women de-
pends on the criteria used for "positive." A recent study
indicated that 5% of apparently healthy women had an
ANA titer of 1:40.8 If we used 1:64 as a criterion of posi-
tivity, 1 of 19 women in group 0 had a positive test, but at
1:256, none of the women had a positive ANA test. Thus,
our results in group 0 are comparable to those of other
investigators. An 18% prevalence of antinuclear antibod-
ies in group I, a comparable group of well women with
breast implants (P < .05 versus group 0), was unexpected.
Whether autoimmune disease will develop in these
women is not known. One study has shown that 12% of
asymptomatic women testing positive for one or more
specific antinuclear antigens, including anti-DNA, anti-
SS-A, and anti-SS-B, observed for five years had signs or
symptoms suggestive of autoimmunity.9 Thus, it is possi-
ble that asymptomatic women in group I who had ANAs
will in the future move into group II.

Women in group II have various symptoms including
severe fatigue, musculoskeletal aches and pains, and stiff-
ness. In no case did they meet the criteria for recognizable
autoimmune syndromes. A few studies have been done
of women similar to those in group II but who are not
recorded as having implants. Patients with fibromyalgia
(86% women) had a 9% prevalence of a positive ANA
test at a titer of 1:64.10

Group III women with overt autoimmune disease had
the highest prevalence and titer of ANA, consistent with
their diagnoses. The relative preponderance of sclero-
derma in group III (6 of 11 patients) is in accord with the
general anecdotal literature where breast implants have
been associated more with scleroderma than with SLE or

TABLE 2.-Antinuclear Antibody (ANA) Scores by Group

Mean ANA Score*
Women, Women With of Those Wth

Group No. Positive ANA Test Positive ANA Test

0 ......... 19 0 NA
........... 38 7 1.6

Il .......... 82 21 1.8
.............. 1 1 7 2.9

*The ANA score is deternined by the degree of positivity at a dilution of 1:256:0 positivity
= ANA score of 0, 1 + positivity = ANA score of 1, 2+ = 2, 3+ = 3, and 4+ = 4.
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rheumatoid arthritis. Although the precise prevalence of
scleroderma is not known,"' it is generally agreed to be far
less common than rheumatoid arthritis. Thus, the exis-
tence in group III of six patients with scleroderma but
only two with rheumatoid arthritis might be considered
strong evidence pointing to an association between breast
implants and scleroderma. Nevertheless, the anecdotal re-
ports that emphasize scleroderma may also make it more
likely that women with breast implants and possible or
actual scleroderma will seek to enter research protocols.
This point remains unresolved.

The procedure of breast implantation itself is unlikely
to explain the difference in ANA prevalence between
groups 0 and I. There have been no reports associating
ANA positivity with surgical procedures. With regard to
the tissue damage involved, women in all groups had chil-
dren, and the tissue damage associated with parturition is
probably greater than that associated with implant place-
ment.

While this study was being prepared for submission,
Press and co-workers reported the findings of a similar se-
ries of women.'2 Of 24 patients with implants, 11 had di-
agnosed connective tissue disease, 7 with scleroderma
and 10 with positive ANA tests. The other 13 women had
rheumatologic symptoms, including myalgia, fibromyal-
gia, and chronic fatigue syndrome. Of these 13, 7 (54%)
had positive ANA tests. The specificity of the antinuclear
antibodies did not differ from that seen in similar patients
without implants. The results of our studies are thus simi-
lar to those of Press and associates.

Another recent article described the cases of women
with silicone implants.'3 There are similarities and differ-
ences between this report by Bridges and associates and
our study. The prevalence of ANA positivity (1:80) was
8% in 12 patients with implants without clinical symp-
toms, whereas in our group I, 18% had ANA positivity at
1:256. The prevalence of ANA positivity in all 156 pa-
tients with implants who were symptomatic was 22%, but

it is unclear how much ascertainment bias existed in the
accrual of these women. Antinuclear antibodies were
found in 13 of a subgroup of 29 women with connective
tissue disease (a prevalence of 45%), comparable to our
group III. It is of interest that 14 of these 29 women had
scleroderma-like illnesses.

These results suggest that women with breast implants
may be at risk for autoimmunity. This cross-sectional
study should be regarded as a hypothesis-generating
probe. Larger and more carefully executed analytic stud-
ies are needed to test the hypothesis that a relationship ex-
ists between breast implants and autoimmunity.
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